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The EBCDIC Codes and Their Mapping to ASCII 
Abstract: 


To uniquely map the ASCIJ codes into corresponding EBCDIC codes in a consistent 
manner throughout the ARPA Network, this REC describes and defines: the IBM 
Standard Extended BCD Interchange Code. 


Introduction: 


The IBM Corporate Systems Standard, Extended BCD Interchange Code (EBCDIC? 
defines 8-bit graphic and control codes (See Figure J). The basic EBCDIC code 
consists of 54 controls (including space) and 83 graphics. This set is extended 

to include 10 special graphies and 1 special control (EQ). These special gvaphics 
originaic from the 7-hit holl vith code and include o ASCI graphics. The d DOS 
code is further catended to include the publishing and printing grophies option which 
specifies 52 graphics. Of these graphics, 32 appear on the IBM TN print chain. Four 
of these graphics are duals with graphics not on the TN print chain, and one graphic 
(degree) is dual with a graphic in the special graphics set of the basic code (tilde). 


It is desircable to uniqucly map the ASCII codes into corresponding EBCDIC codes in 
'a consistent manner throughout the ARPA network. — 


For each of the 34 ASCII controls (including space and delete) there is a corresponding 
EBCDIC control (assigning ASCII control DC3 to the EBCDIC code X'13'). For 85 of 
the 94 ASCII graphics, there is a corresponding graphic in the basic EBCDIC set. 
Three different correspondences can be made for the other 9 ASCII graphics. 


This mate ial has not been reviewed for public release and is intended 
only for use with the ARPA network. It should not be quoted or cited 
in any publication not related to the ARPA network. 


plf-2256 


J. IBM Correspondence 


a) IBM recommends the following ASCII duals with basic EBCDIC graphics. 


ASCII EBCDIC Code 
L ¢ X'AA' 
J I X'5A' 
A L X'4F' 
A^ ze XE 


Note that the EBCDIC graphic for exclamation point (1) is not chosen 
to correspond to the ASCII graphic for exclamation point (2), 

though this would be a sensible choice, and thus another code must 
be used to represent this graphic. 


b) Special ERCDIC graphics would be used to represent the other ASCII 
graphics. i 


Graphic ' Code 
! X'6A' 
X'79' 
X'A1' 
XO" 
Co" 
X10" 


esc tf 


I. Publishing Correspondence 


8) Associate the following special EBCDIC graphics with the corresponding 
ASCH graphics. 


Graphic - Code 
l - 
! X'6A'. 
I i x'79' 
Ps X'AI' 
~~ X'EO' 


b) Associate the following publishing EDCDIC gfaphics with the corresponding 
ASCII graphics. 


Graphic Code 

s xi 
ar t X'AD' 
1 X'DD' 

T xe» 

j X'oB' 


The codes for open bracket and close bracket are chosen since these graphics 
appear on the TN print chain. The codes for left brace and right brace arc 
chosen rather than the codes in the special graphics set for oponing brace 
and closing brace, respectively, since these graphics are similiar and also 
appear on the TN print chain. I 


lH. Graphical Correspondence: 


a) Associate the following basic EBCDIC graphics with the indicated ASCII 
graphics because of their graphic similiarity. 


I 
| X'4F' with 4 
— X'5F' with ru 


b) Associate the basic EBCDIC graphic for cent with the ASCII graphic for 
reverse slash. 


¢ X'4A' with N 
This choice is made since the cent graphic is not an ASCH graphic and is 
the only graphic in the basic EBCDIC set which would not otherwise be 
associated with any ASCII graphic. 


c) Associate the special EBCDIC graphic grave accent. 


» 


X'79' 
with the corresponding ASCII graphic. 
d) Associate the following publishing EBCDIC graphics with the corresponding 
ASCII graphics. 
@ SEK 
A X'71' 
[ KAD g4 
] xu BS: 
pL 


J X'9B' 82, 


KEN: 
> 
oc 
= 


The codes for open bracket and closc bracket are chosen since these graphics 
appear on the TN print chain. The codes for left brace and right brace are 
chosen rather than the codes in the special graphics set for opening brace 
and closing brace, respectively, since these graphics are similiar and also 
appear on the TN print chain.. 


Standards: 


In order that the mapping from ASCH into EBCDIC and vice versa could 
become stundardized, | would appreciate comments on the above from cach 
site whose operating system uses EBCDIC as the internal code. 


Telnet Godes: 


For those sites who may wish to provide or use TELNET services that 
communicate using an EBCDIC code, a standard code must be specified. 
The codes given in Figure 1 can form the basis for a standard. Specific 
codes must also be specified for the TELNET control codes. The 
following are suggested: 


Hex Code 


Sync 38 
break f 39 
NOP | 3A 
return to ASCII FF 
no echo I 14 
echo . 23 
hide input 24 


To eliminate using one code for two graphics, I propose that the TN graphics 
be associated with their corresponding code. The graphic tilde (~) might be 
assigned to the code X'EI1' rather than keeping the dual with the graphic for 
 degrec. “This would have no effect if the Graphical Correspondence were chosen 
for the EBCDIC to ASCH mapping with the code X'SV' for logical not associated 
with tilde. The other graphics of the publishing and printing option (Double Acute, 
Inferior Hook, Macron, and Inferior Comma) which are not on the TN print chain 
but have the same codes as graphics on the TN print PORE would not be considored 
to be part of the standard EBCDIC code. 


f EBCDIC Questionaire 


1, For ASCII to EBCDIC mapping of the 9 special ASCII graphics do you prefer: 
a.) The IBM correspondence 
b.) The Publishing correspondence 
C.) The Graphical correspondence 


d.) Another correspondent (describe) 


2. Do you concur with the dcfinition of the standard EBCDIC code, including 
‘TELNET control codes? 


YES . NO 


Comments: 


3. Please list for your operating system: 


a.) graphics not included in the-complete EBCDIC code. 
b.) graphics given a different code. | 
C.) controls given one of the graphic codes. 

-d.) controls given one of the control codes but defined 


to be a different control. 

€.) all the controls which have meaning with your operating 
system (i.e., for which special action is taken) and siate 
the action. 


Reply from: Name 
Telephone 


Site 


Host Computer 


Send to: Joel M. Wincit . 
M. I. T. Lincoln Laboratory 
Room C-151 
Lexington, Mass. 02173 


Or call: (617) 862-5500 ext. 7474 
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lex Gode Category Control Name 


00 CC NUL Null 
01 CC SOH Start of Heading 
02 CC STX - Start of Text 
03 CC ETX End of Text 
04 DC PF | Punch Off 
05 i FE HT Horizontal Tab 
05 GR Tu lower Case 
07 GR DEL Delcte 
0S GR GE Graphic Escape 
09 -FE RLF Reverse Line Feed 
OA ` CC SMM Start of Manual Mescage 
OB Bis VT Vertical Tal 
0C F: - rr . Form lec 
OD rE CR Carriage Return 
01: GR SO Shift Out 
Or ` GR SI Shift 1n 
10 CC DLE Data Link Escape 
11 . DC : DC! : Device Control ] 
12 | DE DC2 Device Control 2 
«T3 psc TM /DC3 Tape Mark /Device Control 3 
J4 p< RES : Restore 
15 FE ! NL, New Line 
16 FE BS Back space 
17 . DC IL Idle 
18 GR I CAN . Cance] 
19 pc BEM i lend of &icdiuin 
JA DC CC Curser Control 
IB CU CUI Customer lise 1 
ke 1S Ir S Info. Yicld Scvarater 
1D JS 1GS ‘Info. Green Separator 
IBD JS IRS Info. Record Separator 
11 : ]S : IUS Info. Unit Scparatox 


Figure 3: EBCDIC Control Functions 
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ku ahi 


Hex Code 


Category Control Name 
ED DS Dipit Select 
ED SOS Start of Sionificance 
ED FS Field Separator 
^— (Reserved) 
DC BYP . Bypass 
FE LF Line Pecal 
CC ETB End of Text Block 
GR ESC Bseape 
(Reserved) 
I (Reserved) 
DC SM Set Modo 
CU CU2 Customer Use 2 
(Reserved) 
CC ENQ f ` Enquiry 
CC ACK Acknowledge 
DC BEL Ball 
(Reserved) 
f (Reserved) 
CC SYN Syneliyonoss Jale 
(Reserved) 
DC PN Punch On 
DC RS ` Reader Stop 
GR : UC ` Upper Case 
CC EOT End of Prvonsnmizsion 


(Reserved) 
(Reserved) 
(Reserve) 


CU CUJ Customer Use 5 

DC DC4 Device Control + 

EC NAK ; Negative SOS LOVER 
(Reserved) 

GR SUB Subst ivete 


Figure 3: EBCDIC Contzol Functions 
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Jlex Code Graphic Name 

$i 6A i Vertical Line 

d 79 X Grave Accent 

a Al ~ Tilde 

: CU í Opening Brace 
CG D Jlook 
+ bu Tork 
pO ' 1 Closing Brace 
KO N Reverse Slant 
Ec d Chair 
rA | . long Vertical Mark 
Lr LO Eight Ones 


Figure 5: Special EBCDIC Graphics ' 


"ASCH Graphic 


Hex Code 3raphic Name 


um I AO - Superscript Minus 

ü Al Š Degree 

n BO K Superscript Zero 

à B : Superseript One 

2 B2 E Superscript Two 
n3 à. oU Superscript Three 
4 4 ; Superscript leur 
B3 d Superseript Vive 
115 M Superseript Six 
B7 ? Superseript Seven 
BS Y Superseript Echt 
B9 7 Supersexipt Nine 
SB ( Left Brace 
8C € ` Equal ex Less Than 
SI : Superscript Loft Poronthesis 
ols i : Superseript Plus Sign 
81: E | Plottius; Cross 
95 7} | Right brace 
9C K Lozentie 
915 7 Superscript Richt Paronthesis 
9]: : Plus oz Minus 
VID n Storan 
AD " Lower Left Corner 
AC r Upper Lett Corner 
AD [ Open Sgprare Packer 
AE ` Equal oy Grenier Than 
AV Batet (Porti, Ciretc) 


e 
LB E . Lower Right Corner 
nc x Upper Risht Corser 
pD ] Close Scirayo Bracket 
BE = Nol yaa) 
pr Entcndadt Dash 


Pipure 6: Publishiv; and Printing Graphics 


also on the TN Paint Chain 


** Dual with the special EBCDIC graph c tilde 
* Dual with another graphic which is rot on the TN print chain 


«Jae 


Hex Code Graphic I Nanic 


70 i Scandinavian Accent 
71 es Circumflex 
72 n Diaeresis 
73 7 Diacritical Virgule 
74 4 Acute Accent 
75 ° Superior Dot 
76 ; Cedilla 
77 Y j Breve 
78 Vv Caron 
SA t Up Arrow 
9A + Dagger 
bO A Double Acute 
EE I € Inferior llook 
vw dis - Macron 
ES ; Inferior Comnia 
CD s Open Quotc 
DB x Pound Sien 
DC $ Section Sign 
DD Sa Paragraph Siem 
LD 2 Close Quote 


° 


Figure Z: Publishing and Printing Graphies 
not on the TN Print Chain 


* Dual with another graphic which is on the TN print chain 
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Name 


Tide 
“Double Acute 

Inferior llook 

Macron 


Inferior Comma 


Codes 
AP--75 
$B--CO 
95--DO 

-61--73 
Al--70 
~ 4F--FA 
63--76--B3 
60- -B2 
Name 


Group Mark 
Modo Change 
Plus Zero 

© Minus Zero 
Record Mark 


Word Separator 


Secameont Mark 


Substitute Plant. 


Tape Mark 


Graphic 


lex Code 


Al 
BO 
Bl 

B2 
B3 


Graphic Name 
i Degree 
0 
Superscript Zero 
a Superscript One 
a Superscript Two 
3 


Superseript Three 


Figure S: Graphic Duals 


Granhics 


Control 


GM 
MC 
PZ 
MZ 
RM 
WS 
SM 
SB 
TM 


" 


Names 


Bullct--Superior Dot 

Left Brace--Opcning Brace 

Right Brace--Closing Drace 
Slash--Diacxitieal Virgule 
Deercee--Scandanavian Accent 
Lopical Or--Long Vertical Mark 
Comma--Coedilla--Inferior Comma 
Dash--Macron 


Figure 9: Similiar Oraphics 


MEX 

Hex Code Graphic Name 
4} | Logical Or 
5F 3 Logica] Not 
C0 í Opening Brace 
DO 1 Ciosing Brace 
1:0 \ Reverse Slant 
6D = Underscore 
6r ? Question Mark 
74^ : Colon 
71: ü Quotation Marks 


Figure 10: Gsaphie and Control Duals 


